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were and* during three days of the taunty-five 
<teya in this reporting period, teuse for to f3y during th* 

a **^ 3 ^®* t, ** oi ^ tiro «*» be broken dew as follow*! 

SyeUa down JD 

^*1£3JB Mreruft dean g 

Weather hud g <fay* 

the three Hying day*, e total ©f Uve eystea flights ^ 

k “**• a* 1 ' «*> s-M « a. w* « *» x, „* W8 ^ J.U „ 

IS. 

WU ^ kt S-4S rnxed to produce a*gr seefta date heeauee of an £F 

fU:< ” 4 fc ^ ^ ^ ^ ta a» MOUJ*^ IB tt, 

eeekpli. ^ 

* car JMlare ocourrod j«,t »n«r trtK.fr „ fUgM , s- 14 . !„ 

"» ■» *«■" rtrtrtr orttttl— ^ <» nirtt rt n. 

^flight tawtiartta irfi«w «■*«•<* Alta,. .1 * 4 

«** to tt. C® alhp ,»«**. 

*u«« *** product no u»ful into !««, «f wntlJMlog rtau. 
* *• * *“-• »• 

*"* wiaamtloM m awto to the rocorttar to provide crtoratl oooUoe, 

perted and anOyei* of the data indicated that *«! . 

wat aapXe ride© was recorded on the 

‘ W "“ Jt 1 *° rtaIa “ * •"**»■ «4 «■*»!. of the m» dnf for 
tfefc flights* 
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SE.CBE 1 

f&t tty of "aircraft does# time dsnring the *•*'* ©***•<*# 

^ t»o naintcmnce items* fee me an Air fere* grounding technical order inquiring 
«di r stork of the P— 10IE le adin g gear* ffea other * B * * defective fhel ^ee«t- 
poap thlefc re<|elr«d replacement* This replacement me* eempliested hgr tevim to 
imea the A*feW astern* end its pylon to gala access to the pimp* 


s* alalia aaKi 

Average feansmittsd poser mas increased epjswrlmRtely tee satta 
ftt the beginning of this reporting period to approximately » »«» &t th * w4 * TfeiS 


Ssp^reamt ms due largely to replacement of e©spess»rta* A *■* feplemr, **** 
-fe^yenH* eetiehes and a nee *tall kite* ssiteh m the modulator ertput sere 


Izieecpisrnted* 

to tmnet&t sn adequate palm ate# the cense of only tee days 


of "system down* tine during the month* 

fbe jedsasy y of ^ste* hreoMUi m# the APQHMI Uncords®** 

ggnmtic cm sweep voltage m the «w of *y*t*» ^*ri«e 

flint s S~14 and S-1S, Batmen Jans l ead June % the recorder ms returned to 
frag for Installation of a nee CUT, The- modified recorder sweep wbltage circuit 
mas f ousel to be heat sensitive and wodlficatira m* snrfewwed to preside for 
a mtm nal cooling. This modification bee apparently corrected the overheating 

i 

0^jf lijgM i^rwCL h&# piwod “to fe# Brlf&Iuii 

li^t lewd has caused Off failure a during system flights* This problem has been 
taapnrsrily remedied by locating the light level pot in the cockpit* 
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f&i pet is adjusted % tfas radar operator to coapons&te for the drifting level* 
Yhl» configuration we cfe o d . jaieeessfully iwim flight® S-l fi ®"1 ? * ^ 1® 

undesirable and does met salvo the basic problem* 

frequency frscbr teste hove been conducted using the 
aircraft system on a mas-dnterfOreirice basis* Sere dwelopoettt Is required m 
these units. 

A m e ter has beset installed la the eedfepii to give the radar observer 
drift ««le iafcrmtion for annual offset eoapenoution* the circuit bus not «* 
yet brae aligned end calibrated. 

The Buffer Seed tor circuitry has been installed sad checked not* 

The scatter will Indicate tm W fbiiare In "Standby* if tie Buffer m& output 
is lee* 

A Bercad TBT oes installed in series with the present tube la order 
to increese the overall gain into the Hscorder* It was found, however, ineteper- 
atlon of the second TST raised the noise figure above tolerable Uadis* The 
additional T*r has bean retired free the circuit. 


To provide recording facilities for higher frequency signals, a» 
Aspn AB«800 Magnetic tape reco r der has been installed in the F-101B aircraft* 
Tbs tape re co r der has 7 direct record channels, four of which are 


mm in operatic© and three of which are epares* 


Tbs Jatasna Bean Aeeelaroaater end the Frequency Tracer pote»ti*» 
one tor position circuits (refer to previous Monthly Progress Beport, April IS to 
my is) are in operation. The fils narkor and the Soppier tracker errear signal 
circuits do not have any inputs me yet free the &1V~98 system since tie input 
circuits ere being modified. 



*** h ** 
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Bodifleatiop 

k mm Soppier Video stgoal, with a fmqsBmp rang* toes sc to 600 cps f 
has ta»n added tor recording. Since the CK oscillograph recorder to the F»3H® 
air cm ft provides only a toe wtoutes of recording tine at this high frequency (due 
to the high speed of the paper), it has becoae necessary to use m second recorder, 
i.e. a idiotic tope recorder with 1* channels. The FM channels of the available 
A ape x &B-200 magnetic tape recorder records at a tope speed of 60 ipe. This affords 
only 12 atoutee of recording tine, £*#* less than 40 percent of the required flight 
teat tine. To expand toe recording ttoe to 48 a tonics, 3 PH plug-in unite (15 ipe) 
imvm been ordered for to© recorder TU channels, To avoid any delay, the 800 epe 
signal will he “’direct* recorded#' This asthod of recording and regflpedus. tog ena b les 
the recording of signal* to ce 58 ep* up to S5K epe (-3 db points). J* addition to 
to® above channel, 4iteRitttiii.iSMlSBfili mm need tor data eerr»lati«s and erne t« «■«*» 
SStmJthS. gRgrator 1 * and ,toa. Pilot* a £SSBE BlJi« Tha remaining 3 channels are spares. 

She Juspax AH-2G0 tope recorder with a 7 chamwrl electronic unit has 
been installed in the aircraft. To operate the tope recorder fro» the cockpit, 
toe progmsaer, data correlation, sad the remote control unite have been w&S&BM 
fcy adding new coa^menis and wiring. The cable interconnections have been coa pletsd 
«ad the tape recorder is Tandy far operation, (4 snail converter night be 
necessary for recording the narrow datu correlation ptOses* The TC0 voltage 
controlled oscillator is available to do this}* 

Sm&lmmk &&. 

Appendix t contains a wanary end analysis of the oscillograph data. 

<D* 

Aat«®m, So. 1 (conversion of Flight Test Antenna to and we c onflgurat ion )* 

SECRET 
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Manifolds - 2 additional manifolds required - complete 
Array Sticks - 32 additional array sticks required - conflate 
Modules » 2 additions! modules consisting of above parts are 
assembled but not soldered or grown together. 

Honeycomb Beam - complete 
Power Dividers - complete , 

All Hardware - complete 

AB»te..^,lg.gfe 

Reconversion of Antenna He. 1 will start at the completion of 
the flight feet Program (scheduled for completion on IS July 1962), 

Antenna Ho. 2 

- complete 
dgggflte ~ complete 

feat m A temporary test range hae been completed and testing started. 

Results so far indicate that a phasing problem exists and that 
range reflections are causing a non-uniform illumination of the 
antenna* Phase measurements have been made cm the manifold and 
the results indicate that a phase error exists between the f irst 
and second chamber of each manifold. Extensive effort will be 
continued until the major causes of loss of gain and high side 
lobes are Identified and the correction known. 

Antenna Ho. 3 

IHMaaMjaa 

Manifolds - complete 

Array Sticks - complete SECRET 
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MeiiiXes «* 7 of the 8 required taodulen have been assembled* tested 
and grown together* Ail seven nodules have excessive 
l eakag e > A program to seal thee© modules has been under- 
way ©dth the assistance of the Component® Section. A lead- 
indium solder has bees f ound that should be a satisfactory 
solution to the leakage problem. A soldered sample has 
b*® 1 subjected to repeated cycles of pressure and tempera- 
ture fear over 150 hours without leakage. A second supple, 
coated with silicon rubber has been tested as above for 
over SO hours without leakage* 

The eighth nodule has been assembled and is being ussd 
s# a test sau^le in the investigation of 2UF* problems on 
Antenna So* S. 

Honeycomb Beam - complete 
f«wer Divider e * complete 
Dther farts sad Hardware — complete 
Assembly and Teat 

Held up pending invostigajtlon of IF problems on Antenna So* B, 

8. Switch 

fee SX-4641 tubes, numbers 8 and 7, were delivered* Further unit# 
are being fabricated, eviction is being delayed only to evaluate a new electrode 
design which it is believed will reduce are Jitter. This design will be put into 
the last four tubes* 

For evaluating the WX-45S4 tubas, the ring circuit wm assembled and 
Roughly checked and oalibrated, being a fixed short at the tube location, the 
taaxiwm power obtainable was 400 m peak at a prf of 5500 ops. Replacing the short 

SECRET * 7 * 
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with & iX-4554 tube topped the power in the ring to 180 m» A tub© 1* presently 
being evaluated at this power level. Comparison of tube performance for the mm 
incident power per window when In the ring and when at the end of the transmission 
line will be made* This will determine whether it will be permissible to test 
at a power level of 100 ©f without a ring circuit* If so, it would save much time 
in optimising ring performance . 

At present, two HX-4554 tabes are being assembled. Thee© tubes are 
to bo high temperature brassed end silver plated in an effort to reduce lew level 
loss. 


F« Mndnlfltffl* 

The three modulators are operating with the EPA , s at their recom- 
mended mod© voltages and currents. 

An B&«G thyr&tion was tap-led as an improved replacement for the 
present one, and found to eadbit about the same character Istiea as the KB72 in 
this application. Ho progress has been tfc.de In reducing the inverse voltage on 
the thyratron anode although save al approaches have been tried Including a 
hydros n Mode In place of th© silicone diode now used. The power supply was 
changed Itm 6+Wf nominal at 120 me t© 5.8KV at 140 me to accomodate ths lower 
Impedance (100 ’J network. 

Modulator SK0G2 was brought up to date with the 100 network and 
the addition of the inverse circuit for use in the system in Kt tests. 

G * Synchronizer 

Ho change in status. 

- ir- 
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Hq cb&sre in statue. 



A breadboard bms bean built tested ♦ 




So. 5 ms cc®pl«ted uni delivered 


this reporting 


m this recorder tram t he cathode-cay tube, 
Fiber optics cost fil% Indicted mi sqaimlimt spot siso of 1.2 ails for the 
«BF»te®* flit# ctsrreepeaie to » recording mp&eltp of &pprs®imto3y 400 c^dee per 
second per inch in the ftsimth direction . 

Emsitoaetric tests of files for the 1mm rmmtimr that the 

£r$-& negative sad hhotoflur© (bine sensitive) file stocks sill be suitable, The 
Trt*3C file is s %m pm fils, while the Fh«tofl«ra Is & high g&m file. Beth 
film will he tested when the recorder is ces^ilete » 
ffiMfoardcai 

®eehssio»l of the Optics! iiecerder ms collated at the end 

of ifcy. Cowers mrs received end their lnatallftticst is congest** • 

lark m» eenaplsted on converting Be. £ recorder & ffiesiir^SMMt 
to a 6.1. tube. On coaplstlon of electrical testing of the C.B. tub®, It sill he 
a mttcr of' less than as hma* to issterdhfcjjg:* tubes. 

Design of a device to wind the mteh frees th e side is nearing eosple- 
tioo and a shorter ates watch has been ordered. 

SECRET 
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Berth lenses were Installed in the recorder, and the main optical 
system aligned and focused* .A slab of BK-T optical glass was ground and 
polished flat to an accuraly of less then 0*001* and was 0*492* thick* The glass 
was used as a CUT faceplate siisulator, and two lines 1/4* apart, pins a centerline, 
were scribed, on ths glass to represent the two traces. The simulator was tsounted 
on the tube plate which in ten was mounted and aligned with ths min reference 
plats in the recorder • 

The centerline on ths si aula tor was aligned with the roof of the 
reflecting prism to insure parallelism of the traces with the prism. The Images of 
the trace lines were projected through the slit of the light baffle to the 
capstan. The rear mirrors were adjusted to remove tilt fro© the Images, so that 
the two images appeared in a straight line, end to end along the capstan* 

Resolution targets were placed mm r the scribed lines and fcy observing 
tei imaged through the microscope, the optic* were focused* The visual image quality 
appeared to be quite good, although final alignwmi was not completed* 

IasUaBl«g>fe 

tei resolution test set is under construction and should be completed 
in the early port of 3une. A light which permits measureraemt of the light on ths 
output end of the fiber unfolding army has been devised . 

Ths General Electric liorospot tide has been undergoing an evaluation 
study. Some difficulty has been experienced with the tine otmmtional power supply 
voltages required? the solution, it is felt, is to await the arrival of a special 
power supply, specifically designed for this tube before making a final determina- 
tion ©f the operational value of the CRT, The major problem with the tuba is the 
interaction of control voltages* 

Sanitized Copy Approved for Release 2010/11/29 : CIA-RDP67B00657R0002001 80002-5 





Sanitized Copy Approved for Release 2010/11/29 : CIA-RDP67B00657R0002001 80002-5 


SECRET 

. A . . j 

s* Va&£a&XsmJliszl& 

Mo effort has been expended or His unit during this report period. 

1 * SJSSSSSA 

There has been no change in the statue of the spares during this 

period*. 


iM&SBfiltoJftfifc 

The handbook has been released for reproduction* 




MsZm 

All of the Design Evaluation Test Equipment with the exception of the 
Pulsed E.F. Stability Tester and the Arfamth Be* elution Optics Assembly has bean 
delivered to the roof lab* 

The equipment has been aligned and checked. lW tests that hare been 
performed indicate that the test equipment will fulfill its specified function, 

iMmSk . Mw&Mm. MMssuem&te 

Tbs changes to this assembly have been held to a minimum in order to 
make rsaxisssuw use of the parts of the present assembly. 

Shen evaluating the flics for azimuth resolution only a portion of the 
fresncl sons will bo used* If the complete sons were used it would be necessary to 
have special looses ground* However, by using only a portion of the sons, lenses 
that are presently available can be employed* This is advantageous in both time and 
money. Aa long as the portion of the zone used is not extremely small no deteriora- 
tion of the focus can be observed. limiting Hie zone in this manner is advantageous 

' f'T?* 

in that the intensity of the background light is reduced considerably. 

SECRET 
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Alfc frm igh test film is net available, a strip of flight film containing 
some point target# has been ®&de available far evaluation. Figure 1 end Figure Z 
shoe the results of evaluation of a point target fro® this fila. the plot cm 
Figure 1 shows the system focus on the left and the target focus on the right. 

Figure 2 shows the suss target hot tbs system focus has been deleted by an optical 
stop* The gain of the system has alas becM'^cipr eased. 

IfedifleatioR and aaeeably of tbs Asiauth Optics will be completed by 
6/24. Alignment of tbs unit should be completed by the beginning of July. 

££sM jUJk J$aMM&-lig&g£ 

Figure S shows the unit mb origlna^^^r closed . Figure 4 e>*jwr> the 
wait which will be delivered* The reasons for the changes are detailed below* 

It was originally proposed that wily deviations of me hundred cycles 
or non need be detected for observation. This has now bem changed to deviations 
of tw&tSdrdaOf a cycle tst acre. 

To accomodate this change the fretjusney dividers sad the frequency 
multipliers shown is Figure 4 were added. 

The offeet frequency that will be used will be one thousand cycles* 
Tbs test equipment uses the first me thousand cycle line. However, m have bean 
informed that the video amplifier in the system cuts off at approximately eighty 
thousand cycles therefore the particular line which is of interest is this test 
will not be available at the output of the system video aa§>lifier* The project ms 
adverse to installing a test point which would sake the output of the synchronous 
detectm available for test purposes. 

This made it necessary to fabricate a synchronous detector and to 
design and fabricate a video amplifier. The pas abend of this amplifier tee to 
extend well belos one thousand cycles* 

SECRET 
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Tb * *** biilt yp «*d in presently being checked i» the l&b 

m Will be MM* for i !s et*lteti*m in tte test rack by the end of the 



All of the plup-in unite have been released to drafting. ftraarfbge 

fm * aiX ° f ** p *^ lrs lirdta eclated & nd the parts have to* ordered 

te preparation far release to the m$ml shep # 

The initial re We tee been »de to the nodel shop. Mania* 
iteae such «&s pluK*»in eaissj Rhistis, etc* 


A eketeb of the twwwpender chassis has been rele-sad to drafting* 
I!« th*. cw. Ill to TOT* .iHiiw to the Mutlcll 

wn»t oaa.pt f« the doUtlm, of tto c i« w , , 





rSF ****** ^0 *»«n redesigned and breodbotrdod Is 

*“* iWiBf! ootirftotnri*. Tt® «d«i«n«, «»*.*«. 

0 M*wi M*bor than oith too controls u on tho JtoaontiM, Twit fipdvoent. TWta 

.111 -to it poooiWo to callfceoto the Mr .toting. To oM»fe * ^et,. w.„.w_ 

•f tho MT totting it oiJl otdll to noeooeBiy to otoaroo tha flroquonnjr oith a 
counter. 


Th * ® t ^ 5ir€ ***** * fl ' wr lMi ® bl *» *»•» s^Rs^ed and i» eating 

W8rly * ™* A ^ a *■** «* ****• attestor will r^in at ,lnW 

attenuate at all %i®m ether than sten the Pjmaadc Jteige feet is being perforaed, 

SBBa i ^tatir 




tfe&n a 


embimtwal# Triable range® This will allow a 

SECRET 
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A delay ISm with the appropriate drivers arsi pritehing will replace 
the digital delay eireutisy which was ««ed is the Evaluation Test 

fhia wit will few as a mm**? of the Hmge 

Eesolatlon and Syaamie Sang* feat Pattern flwwatar. 

Delay line supplier® haw© been essteetcd feat a© «*■' *o««lUei*s 

have been received* 

MW** l^ttgra foimSSE 

ffe* ®iltipll*ro and tbe aodulatera la the servo loop are feeiag 

jpasTfeed for the Field Test &pip«int. A dewoduliiiar, which will add#d » im 

feeing designed. 

?h» ssiltiplisrs are feeing transistorised and will wiltiply fey 
three instead of two* This will rate® the nuasber of circuits necessary and 
v£j2 also sillily the input wave imping necessary to obtain th ® 

desired huraonle* 

Tisi rework of the modulator and the addition of the demodulation 
constitute a refinement of the servo a&stm fm the. field wit, 

4 breadboard of these etfcasseaiblle e has been built in the lab and 
is being tested. Infumitim «n these subaseestolies should fee released to 
drafting fejr d/Sd* 

In order to insure eos^atifeility between the Test Set and the prim 
equipment it woe decided to increase the paaefeand of the single sideband filters* 
Sob® difficulties obtaining & supplier who ie capable tit producing filters at 
1380 asps was encountered . To date ee.b&vo only found case supplier d» indicated 
capabilities at this center frequency, Four other suppliers have indicated 
they could not produce the desired filter* 

To date no effort has been expended on this wit* 

SECRET 
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feat a that have been performed with the Emlmtlm Test 
Irtlct. that tt* 1 WW MMWfcly «*n h. Hi* «Sll *• **» 

i» the Field Test IijBlpwHfc. 

A gatULer not or and e eiapUfled gear t*a4n For *hs P®*^ 8 ® drive 
wm. be imnrpemted lute the Field Teat ftfrfpamfc* Sfcet^bea «F ****** 
tt«ns will be released to drafting daring the next reporting period* 

AefaMth W—dliBfcMin Qntlea Aeeswblv 

Tfce optics for the Field Test Ecpipsmt will foe- identical to the 

Evaluation Test Kquipsent, however, the aecbanie&l paeteginp will be ebeaged 
alights frost the fealuatbra Test IqpftpMnfe* effort b&s ****** existed m 
tide unit to date* 

WM Evaluator KlectffWlte £toa&« 

The mis Evfelifetor will differ fSn» t he iap#»mt circuitry in the 

following respects only* 

It will oonteirt its own power supplies* f herwfsret, It will not 
require a c aana oticp to the wain teat nude* It will need priory power 

liST, 60 epe, UST* 400 epu and 28 *BC. 

A chassi s containing ssser diodes will develop the we-rimm voltages 

necessary using two male power supplies* 

la all other respect* the wit will be the mm a# the Iwa3.«ation 

feet Icfulpwent* 

Ma^^lcal aeglwn id amfcMfter. 

(Aitside suppliers have been eowtacted to supply the r ikSe snd dolly 
as a sIx^U integral piece. They ere at present werkl m «P a written; quote which 


should be in ear hands within the mqgkmak* 

w* ^ y> 
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o. m&te-SxmmsJadm 

The problem which developed during the jfrsvious reporting period 
mm found to be « spurious signal arising fro® the various mixing products 
developed, A combination of three traps, at different frequencies ^physical 
locations, reduced the spurious so tfe&t operation appears feasible. 

During the past reporting period, While the troubleshooting 
continued, it was decided to initiate a parallel, back-up effort. Another 
technique whs formulated , circuitry devised, brsadbosrSed, and built into 
packaged for®. 

siarninga of low sigml-to-noise ratios in the radar receiver 
pr erupted the use of a single-sidebarding seberae in the original DfT ardt, tapping 
car input signal ffroa the radar IP. Using the video following synchronous 
detection would, have degraded SNR by 5 db. The resultant double-conversl on 


technique generated the harmonics which have contributed to our problems# 

A later input has raised the anticipated SNR, making a 3-db 
degradation wore tolemble, and opening the way to the use of the sync detector 
output* The remaining difficulty ie the folding over of spectral lines due to 


the smell offset frequency* they are ao close together that the discriminator 


already developed oouldoH be used* The alternative is to use the only line 
which ie not one of a pair — the one which appears at the offset frequency, or, 
rather , at the actual offset frequency minus one FRF* 

To do the above requires low-frequency techniques, the spectral line 
appearing nominally at 200 ops. Thus, a f frequency counting method will be tsad 
after suitable amplification and range gating, Zero crossings of the signal win 
generate pulses of constant amplitude and width* the rectified output will thus be 
froporiional to frequency, and muy be read out on a aster. 


SECRET 
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Slit proposed cirouitry has boon br— dboardod and triad out with * 
siaulated signal Input# It Is now being built into * paokagsd, flyabi* fora, after 
whloh olootrloel tsst will procsda* 

tho circuitry, fully tmislatorixsd, will bo aountsd on component 
board* which | in turn, will bo oupportod by and aountsd by standoff* to alunihun 


plaice# those combinations will bo housed in a box which own bo nounted In tho 


fllghbtftost radar, In tho spaeo allotted to tho Wt wait# 
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?. and Emlmtem 

There Is scans question as to the *yst#a frequency stability. Sons 
tests indicate that there way be frequency modulation or <^ber epuriatts frequeneles 
being generated Ik the system. G.S.E. has completed a discriminator which * 

sonic spectrum analyser will be used to examine the receiver output for such 
frequencies if they exist. Furthermore, a sew sonic analyser whose spectral band 
extends to 0*6 ep* is due to be shipped and would be used instead ef the present 
6 ops analyser* 

The resolution and dynamic range test® and the reminder of the 
evaluation program can be started as seen as a recorder is available . A calculated 
resolution budget has been mde based on present co^soaent parameters. Under 
flight test ©ondltlons the resolutions In axlmuth and range are 26 Beet and 20 tmt 
respectively. Xa the design system the aslmuth and range resolutions are 1S.S feet 
and 26 feet respectively* 

q* 

After roof lab tests on System #2 of the AR/*PQ-95(tt-l) were 
concluded f the equipment mas delivered to the screen booth lab for radiation 
Interference test rasasuremcsits* The system ms deMvered, lees modulator and 
recorder! Initial power chocks ware satisfactory. Tie-in to the simulated 
mvigatlonal equipment mas mde with & minimum of adjustments required. After 
the mod ul ator was delivered , a full operational checkout Indicated the system 
ms ready (less recorder) far R~I tests to begin at the end of the reporting period 

SECRET 
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** mam of mum 

Fiva radar flight imabered S13 through 8-17 were end# between 
Mdy 15 isd June 15 in the Annapolie-Cbesspeake Bay Brldge-Bslttoor* areas; 
ell flight being sads at an altitude of 20,000 fast with « gmmd speed of 
apprcxtoately 565 knot#, fideo wee recorded cm all flights except 8-13 end 
8-14 which ancouniered ays %m failures. 

flight 8-15 consisted of four runs over Annapolis ami the Bay 
Bridge are*# sad two mi® over Balttoore with th« radar being operated In 
both automatic off— set correction and jhscu&I offbeat ©odes. 4 isalfUnoticso 
to the recorder electronic package prevented the acquisition of flto data 
'*** be correlated tot© a nsdar nap. this asOftmetieu caused a 

nndo a. transposition of mage lines on the face of the CRT and also caused 
the range presentation to he shortened physically. 

Udar run #L of flight 15 was ode with automatic off-set correction 
and runs unshar ed 2,3 and 4 were a*de with sere, {+}1£X> cps and <-) loo cps 
aaoual offset correction respectively, toe manai end desired " oatRa& l ,* 
appsarane# or hologress type construction of targets ism not present on *cy 
runs* tens 5 and 6 were nade over Balttoore with autcsatic offset correction, 
fery strong video due to buildings, piers, etc. was recorded m the fito but 
fproend return was week,. Only occasional hologram construction is apparent 
to automatic operation . 

Indications are that an improper offset was used. The ©senator 
offset for this flight was US$ cps, 50 cps higher th an flight 8-11, toe 
near aero drift angle (approxtoately Q.25*E) encountered <m this nigtt 
phases a true off-set of 4182-3730 - 552 cps. tun M of flight 3-11, 

. 19 • 
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which produced low-high holograms, had a true offset of 564 ops* The 
difference between these two values of offset is 12 cp® which indicates the 
lack of holograms my be due to unknown frequency shifts. 

8 the radar operator reported that he observed external radar inter- 

ference m his n A# scope (faring & portion of run #4# but no interference 
is apparent on the filgt. 

Flights S-16 and S-l? were mdm m JUne 15. Again, automatic 
offset correction and various values of Manual offset were used in an attewpfc 
to determine the proper offset value for flight. 

The radiated power on thee© flights was higher than any other to 
data, and this increased power was evident on the film by good presentation 
of ground return and very strong video from bridges around Annapolis and 
from Baltimore City, However, little of this strong video was of value due 
to the absence of holograms* An oscillator offset of 426? op© ms used 
on these flights which produced a tru® offset of 4287-3930 *» 35? cps. with 
an assmsed drift angle of zero degrees. Curing manual operation, the 10 
inserted a correction of X*R draft iu flight 15-16 and a correction of 3*1 
in flight S~17 which increased the offset by 262 ops and 846 cps respectively. 
This is based on ground speed of 585 knots. 

In Manual offset correction, variations in actual drift angle and 
ground speed ara not correct ad. Hone of the runs in manual operation 
produced hologram type video which could be correlated into a radar nap. 

The last two runs of S-l? ware made over Baltimore with automatic 
offset correction, and the last 30-40 seconds of each of these rune produced 
"oatmeal" and hologram construction. Plots of drift angle, ground speed and 
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ftoqpemqf atotwfeicti m taken ism ito r&ocml&r do 

pei sst mw mam for tfeto dbmm ©f vlim psi^mn m 

tto mm 

l*sk of tota0NK cenafenurticft of y&S m bm 'mm « jaet&to. isteec 
fligfci &-12. teas Mmt %$m, tits raatodar* mi. r fe g 

fm tost* mrnm®* mt tto mkmm w wmamd mod raimstalled after tto 
^assfc«E« imtttos ms Miseri, It. mantes to to totondtod if mm of ttoto 
©o©M to o^biitoting to ito oftoet profatom. 

Fixes *®£fe te tto raoeydto to 6tomn& the tianspositte’!. of jpgmga 
liaw that Utond *» flight $-15 mra mtocaefxU me «*% apj&r ari 
zmmwim i^o&kis «m flights $-16 «sd $-1? to tte ittofirteg ©f tto data 
■tttofc «d a tMnshnt lifatt mtomds serosa tto A01 nMfch of tto film. 

Sii® iifmatoRt to ©oteeldasfc with tits time tettoml le^weem Tl&gzmn 
awl ©eeur© ©vet; *4toa tto data fiaifc Etoflrea* fto jr© 0 ©©®te£ of tto 

poor r e a dabilit y of tto data clock. 

6 aero tost freQsamey appear© ©*s jtoiteto of lias© 5 asi 6 ©f 
$—17 1 tto tetma&iy issdalatirai affect, starting at rear large 
&*>&& imsm&s&m m sargo immmsm, Thto mm hmt cfee© «& ■ 

■m# ©tong© to tto tldeoft* Ttdjt mm tost ee«afr<»t «3y m ttoat 
tare nei© ^ton. Mm ©float fra^gaasw^ ms 100 spa to toe©* Htooitoji 
rsoofsl® ssr© fegtiERogo mIassi off ©at m# 

©too toi& ©toto© css tto; film. 
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MTJl - AIMPAfT maM tSSSHIffi 


Ths min effort of the data analysis group mo aimed at «plorlng 
the frequency correction oorrand In flight. Humorous grtl*- were rode of 
the measured frequency oorrection coa*nd f, and the ualouletm value, 
m short, a hU. «lrt. between them, they do not follow one another 

very closely . 

Temperaturoo are given In the report for »st flight., ftaraoter- 
1 sties of aircraft and pod were normal . 

’ Flight 13 May 3.1^ Iff&g 

Since no fill, data mo obtained duo to a blown fussy J»«* 0dWi - 
analyoie was done, ill aircraft and pod characteristics were noroal. 

vvoh, the O.B.O. tap. it wae noted that the frequency oorreotion 
„™4 was oscillating. Bach section of oscillation oee»d to be triggered 
by a as volt pulse which was in turn caused by the CST failure light blinking. 
Other temperatures. Power supplies, aircraft characteristics and pod character- 

istics war# normal* 


A comparison of the f 0 recorded and f ee calculated was made. 

*f eo “ £ *^ 2 \i + 19 tl V B ^ 

As before y tbs recorded values seemed to be biased 250 to 300 cps higher. 
Besides this bias, it was found that the frequency correction cormand kept 
as In flight 8-14* See figiro 1. 


* See page SZ tear .derivation 
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Ih flight S-14, tho erratic operation seemed to bo triggered by 
* p tl — on the 28V DC bus* However, on flight S-15 this pulao was missing*, 
Itony sources were checked to find this, but none wore found 
f aul ty* However, many units wore replaced and tho fault has not occurred 
since* This jumping would have seriously degraded any data taken in 
automatic mode* the source of tho bias error in f Q was investigated but could 

not be located definitely* . 

lower supplies were noraalj aircraft and pod characteristics were 

ftox m X i Temperatures are given below for this flight at 17* 000 feet. 


Temperatures* 


Hose Compartment Air 

i T ©tR 

fyJLJr 

Buplexer Driver Surface 

%*? 

Suplsser Surface 

100*F 

Buploacor Surface Switch 2nd 

$yt 

High Voltage' Rower Ripply Air 

120° F 

pulse Network Surface 

100°F 


* Aabient Temperature «* 0*F ^ 

SECRET 


. - / ■■ . 

Sanitized Copy Approved for Release 2010/11/29 : CIA-RDP67B00657R0002001 80002-5 


Sanitized Copy Approved for Release 2010/11/29 : CIA-RDP67B00657R0002001 80002-5 



Flight HJm 

¥%rnm 3 to 7 are the calculated and measured frequency correction 
lor each of the four runs*, to I la ■*«■**• showed raiy ^le M*a 
level between f and f Hare the measured mlue *** than 

tha o»fcniUt*d, but f« hologtww wm* notli!«S «> th« fim w» 
th® I end f_ eerwd eloeer than TOT before, njoree t, 5 er4 6 «hcw f 


00 


w 00 

«nd the renuftl neMured f s - Different hblosMBsi ware toeeted on the fil% 
hat no single preper offaat fwe«ncy could he faond by oorraletins the halo- 

gnosis on th© fils with figures 3*4*5 *®d 6* 

All aircraft and pod characteristic® war© mim 1.. 

Flight &-17 $m -safe 

Flight 5-17 was flown Immediately after S-U. Again tm holograms 
appeared* Figaro# 7* 8 and 9 aw fcr th® automatic f # ran©. The offrat- 
frequency me 1337 ©j*. Hera- a Mae of about 300 epa between t p *A 
existed* TM# did sot occur ©» to 1 of flmn the saw® over 
the ease araa* Th© Mas i# ©till being investigated. Hotice also that 
acme curves in figures 8 and 9 excluding the hiae yield rather poor cor- 
relation, that is* do not follow each ether very closely. W^rn^im ground 


tests are- planned to isolate the problem. 

fft si w r ** £rmi-a were nonaal on this flight* 

Temperatures for Flight 17* 

Beginning of FUgfet SSyd of }&& && 


High Voltage Power Supply Mr 

1 &*¥ 

iao*F 

Hess Cofspartu&snt Air 

75*¥ 

55*F 

Duplexer Switch Sad Surface' 

90°F 

S4*F 

Pulse Hvtvoxk Surface 

78*F 

7&®F 

Aafelent Air Tesperature ** -40C 

- -54*F 



• These ale© apply to S-i6 

.... **5. — " ... * 
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20 X 20 TO THE INCH 359-lOteG 

KEUFFEU& ESSEf? CO. WADEIMJ.5.A. 













20 X 20 TO THE INCH 359-1 O’/zG 

KEUFFEL& ESSER CO, MADE IM U. S. A. 





















20 X 20 TO THE INCH 359-lOViG 

KEUFFEL& ESSER CO. MADE U. S. A, 



















20 X 20 TO THE INCH 359-1 OViG 

KFUFTEL ft ESSER CO. *ADE IN U. $. A. 
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The #<p»&tian is composed of throe partes a constant which picks the 
first spectral lias of the retu r ned video when eined, a term for wind-drift 
correction based on ground speed and drift angle, and finally a term dependent 
on the velocity of the plane along the center of the antenna bean* The final 
elation let 


f « ■ V *, * w* » B 


W 




calculated frwpsency c or r ect ion 

offset frequency in cycles (measured tram the center 
frequency of the transmitted signal). 

tfTOU&di DTiQffd in 

eMei t «***wWrwir f nr 

drift angle in degrees 
been velocity in ft ./sec. 


dbttoralnixts f 
o 


f 0 ia merely eqjual to the prf t any factors which are constant, like 
a distorted beast ^sfilstt* ahead or hrfrin^ the plane. 

b. determining the elad-drlft tern, 0.b82 V g -V 

Consider & plane flying straight ahead with an antenna looking at 
a betiding or target in front of it . If the antenna transmits a wave described 
by f 0 , and traveling iat the speed of li$*t> C, pies the speed of the 
plane, ( ), the target will "see* a wave slightly higher in frequency than that 

transmitted* SECRET 
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7# ft <Z£7~ 


Figure A-l 


Shen, if f^ and or* parameters of the v&ve that hit the target , 
ia equal to ^ minus the distance the antenna novas while one cycle is passed 


0U& of |}}| Wi’tdU 3&i 


h • 


where 2? 0 is the time required to pass one cycle at a frequency of t Q 


then 9L m 


o * 


* » ' *v~ 

h m ir 

O 


hut 1 • 


then 


& m\/~ 


V x * C * v- 


Since f. 


... _ 0 + v tjm x 

r l T~* 'V 
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Worn let t 2 , ^ toecri be th* mv* that the receiver seas after la 

heuaeai off the target* Since the plane, (antenna), la etiU sowing at a 
iwaeclty# the return mm hee an effective velocity atten it hite tie 
of ?«.* 


? 2 * \ e «■ t 




fr * tine tor one cycle to pass into the receiver. 

2' 




% - 


'2 


C5> 


£ 


% 


C ♦ 2 t* % 

t:v < V 


( 6 ) 


turn it Vm <Utn» Mw> f £ and r o i. win th. dolin' fmtunc; 


thee ft - f ► - t 

m 0 


* . . t | ; ip t..c 


e *« 


Sft a j RI S tt . , 4 . f*b * f 


C, the epee& of light la > > > V (einvantly ,"\jT aaMally eoee 

H2.0). 


ft 




(?) 


7/ ie the relative velocity between the antenna and lie target* kammm 
a target vhich 1* on the greend, and to the right of a plane at a height h. 
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v the antenna be moving along line QA with a velocity V* Also, let the 
aaiwuth angla AOB « a and the depression angle BOO • Then the relative 
velocity between 0 and Cmust be found# She relative velocity along line OB 

*»Y&* V«oe. a < 8 > V;^ 

, - ' • • ’ , f ‘ 

***** -^ oo *v ob (9) 

***** ■ a^ vVcoe® coa ^ * ' < w > ' 



Bov assuming no roll # >£ is constant at 31 # * However, a varies as drift 
angle# ^ * Xf a right drift occurs# the planers nose Is to the left of the 
direction of flight* 


' .\\ ' 


35 


L \ 


: : ;* 


XA 


v 




\* 

*r- 


< . / f ■ - 




Sanitized Copy Approved for Release 2010/11/29 : CIA-RDP67B00657R0002001 80002-5 




Sanitized Copy Approved for Release 2010/11/29 : CIA-RDP67B00657R0002001 80002-5 



V/t N]> 


a « 90 * & 

p - 

then . ' cos.cf .. <• cos ($ 0 »5 : ) ** sin ^ 


f * 


thoa equation 10 can bo written, 

' ' * <• ; 

. Since ^ will usually be snail, loss than h% 

ginf m. <f where ^ is in radians 


( 11 ) 


converting 
! - Sin<f m 


■f' 


where & is in degrees 


57.37*** 

Since the floppier navigator in the F-1G1 computes ground speed along the direc- 
tion of flight CA, V in equation 11 can be replaced by V g , the ground speed. 
Then equation 11 reads. 




IS OQ * V g 57.3 


(cos 31*) 


( 12 ) 


finally.,, subctltuting equation 12 into equation 7 the floppier shift flue to 


Kind end drift sen he written as fwc, wind correction frequency. 


W 


2fo .« v <f' r 


(13) 


fire m , Vg (cos 31 # ) 

' '' -• 3& •» 
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f 


g 


Ia knots and degree* respectively. ffer tMs AFQ-93 


r*x~ -At 2 T“ 

ftFC * ^2} f 


f ^ (*•• 31*) * 

C S 73 > 


^ jy f 




*■ * ^ <;?§> (SSSjS^) (ir g v) 

<sgfen> <sfeg> 


i*e » .iidi 7 v 


f g i* in knot*, />' is in 


and f*c in cpe, 


c * a *** P5Biain 8 th* antenna bee* velocity term, t 19 a ?„ 

lbmm t*m wayaafttw fbr deviations 15 tht 

ft»«aocy rang® of a eps to OJ. cj*. 3 * «ind drift ten i* uaed ©sr ail 
*i®Sfel@ tola* 0*1 09 * • Oao a n t e nna baeua velocity taem i* lan d tm mgmt&m 
1 ■ i» f^lse «4 by V^. ie tba velocity ooqponeat of the masbmcm 

aiOB ® tbe azstenoi bea* and does not I n clude the forward Motion of tbe plane , 

'* *B fro ® *«celaroneter and differentiated. Since equation 

7 •till bolds ©»r this case. 


St - 

C 
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***** fa is tbs dopplsr frefosacy c&ussA by 

* • »» & * ^ - ixSs (m*) 

m m 19 MV m 

*&*» it! is is cps and Y^tB fset/eseosd 
Bas satir* aquation is then 

f ce * % * ■** v g * * *5>a % 


19.05 f B (2 


atacs T g is usually 5 fi 5 «S 3 S«S a X* * 3 * *rttt aagls is not 
*****»», tbs — c o nd tsm contributes such aam to tbs station ties * Ifa 
V * !s * apefor *' •**»» *• «**Xiy less than £ ffest/sscona, it has ten st 

tlees neglected is tbs calculation of f^, {lbs tbs past Us flights tbs 
•©esasrosstsr has toss disconnected from tbs eye tea also), 2t must bs so* 
sasbsssd that a constant / (dsprcsateei sag Is) ves assuasd of %* with so 
toll aagls. Actually^ nuaiss fitoe a to *H*. ConaKSsring tbs 1 /b* of 
mrrm is i that exists from tbs dfl p pX t r navigator, sad —n sirring errors, t m 
should agree vitfaia 100 - 15s cps. 
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k. g JM?. oscnjxxgAPH HBcaanED atoms 

toe acceleration of the AF $*93 pitch stabilised pod exhibits 
betb iimolM sad noo-sinusoidal characteristics . tos aon-sinusoidal pfflp- 
tions yield petit accelerations of about ± . 07 g vhich rise sad decoy in about 
m seconds at ground spe e d s of 90 $ boots, (Ibr 830 toots toe peaks areigrsater 
(- jl 8 to ejft) bat rise and decay tinea ueuoUy less). Site sinusoidal portions 
ton* toe frequencies, one at ©3 «ps, eito a peak-to-p«ak aa*>Utude of .<% 
to .lfcg tod occurs about 50 p ercen t of toe tine, tot ototr at 8-10 eps, toe 
natural lateral frequency of toe pod accuse 3 © percent of toe tins and has 
peafc-to-pe&lc 'mines of ,0kg to , 06 g. Soto of these sinusoids occur in bursts 
of 9 seconds a«d 0.8 seconds tor toe 03 ep* sad 8-10 signals respectively . 
Vcm m is no data tor characteristics of toe pod in other than light or noierate 
turbulence. 




sal Jaadnatlei 


toe lateral acoslesetlaa of tbs pod is essentially an 8-10 
ope signal, toe pod** natural lateral f re qu en c y, toe amplitude of this signal 
varies toon .05 to .ig tor light turbulence at 585 toots and up to JLdg 
p tate- to-pstic tor aoderatc turtmlsaae. Ho aan-s ie uso idal toamcteristica could 
he located. 


c. yibratioas 

At speeds of 905 toots, <M.9>, tos predontaate ttweneics 
megs toon 89-100 eps eito sagOitudes toon 1.00 to 1.50 sad at 83 D toots froa 


120-190 cpa eito & to 1 . 2 Q petic-to-ps&k 
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d. Roll 

F*101-B ex Mbits a roll with ft continual oscillation of 
.4 to ,7 eps of .7* to 1.0* peak-to-peak amplitude. So significant changes 
exist when the aircraft is flown with or without the H&-5 autopilot, little 
Change exists between M .9 and sp eeds . 


She F-101-B has a norm! nose-high attitude of 1.5* to 3.0* 
depending on speed and fuel consumption, for 585 knots, 2.8* is the nonaal 
walw. An oscillation of .8 eps occurs in bursts of about 9 seconds with a 
peak-to-peak amplitude of , 3 *. These sections of oscillations occur about 
58 percent of the tine. 

f. Autopilot Sha din g grror 

5 &is signal seldom varies more than il* fdkich is within the 
Halts of the autopilot . 50 predominate oscillations exist . 

g. Track I rr or 

This signal is the difference between the desired heading of 
the plane and the actual heading of the ground track. It is derived from 
the floppier aavi^itor - ground track computer installation . (AFH-XQ2 and 
A 8 S- 25 ). It is usually lees than ± 2 * but is dependent upon the pilot. 

h. BLetaaos Off Track 

ffliis signal is also derived from the ASH-25 and is the distance 
froa the actual ground track to the desired ground track measured perpendicular 
to the desired track, like track error the limits are dependent upon the pilot. 
Experience has shown that on a good run the signal doesn't wary acre than ±.2 n.mi . 

SECRET 
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i* ted JBrror 

The pod error signal definitely shovB the 3-10 cps oscillation 
occurring at the same tines as this oscillation on the normal acceleration 
si gnal - *PNp pod servo cannot follow an Q to 10 cps oscillation hut the average 
of the signal is a. 

4. Ground fflpetd 

fills signal is a function of the pilot only and ie test described 

by figure III. 

k. grift Angle 

Drift angle shows a .5 to 1 «ps oscillation of small amplitude 
of ±,25* to ±,5*. fhis oscillation exists continually, figure Wf shows drift 
angle {/' ) averaged over 10 second periods. 

l, frequency Correction C«anand 

fM* sig nal varies slowly because of the filtered inputs and 
fellows ^ , drift angle closely as in equation 1 and Figure I. 

a, Jg beiaa Beam Telocity 

fhe velocity off the antenna relative to the target, excluding 
that disc to the planes* forward notion usually is a slowly drifting sl®aal 
of very low aagplitude* Ttm signal never exceeds ±5 ffeet/seeond which has 
little affect on f of equation 1, 

a. Usaperaturea 

Below are listed the temperatures recorded at 17,000 fbeti* 

Bose ffcsgeurtaent Air Tongperature 

Buplexer Driver Surface leatperature 9^*f 

.QimRRT 
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Dug>lexer Surface Temperature 100 *F 

Buplexer Surface Temperature (Switch End) 63 ®F 

Hi^i Voltage Power Supply Air Temperature 12Q*F 

Pulse Settrork Surface Temperature 100 *t 

*tobiesfc TeiE^jerature * l8*C 
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